In a recent paper, Vukina et al. [1] analyzed the economic effect of proposed changes in living conditions for laying hens under the USDA National organic Program (NOP), which is administered by the USDA, Agriculture Marketing Service. In addition to proposed changes in living conditions for laying hens, the NOP has proposed changes for organic broilers. With the potential changes in the requirements for living conditions for organic poultry, the NOP must consider the economic effects of these changes on each of the regulated products. As described in Vukina et al. [1] , the current NOP regulations do not set specific stocking rates for either inside housing or the outside access areas for poultry. The NOP issued a general policy memo in October of 2002 affirming that outside access areas are required, but it did not specify size or other details. The NoP subsequently provided a memo regarding an exemption to outside access for purposes of biosecurity, as well as a decision that outside access could be provided in a fenced, roofed, and floored outside area (a "porch or veranda" attached to a poultry house). To obtain organic certification, poultry producers must submit to NOP an organic system plan (OSP) describing outside access. The oSP is subsequently reviewed by USDA-accredited 
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The National Organic Standards Board (NOSB), the NoP citizen advisory panel, made recommendations in April 2002, November 2009, and December 2011 on animal welfare issues concerning appropriate living conditions for poultry. On December 2, 2011, based on the NOSB recommendation and independent animal welfare standards, NoP submitted 3 options for regulations regarding outdoor access for poultry [2] . The specific regulatory options that were considered are (1) make no substantial changes to the existing regulation, (2) adopt modified animal welfare standards similar to existing standards, and (3) adopt animal welfare standards that differ substantially from existing standards. The implementation period for options 2 and 3 is 5 yr.
Option 1 provides for no substantial changes to existing regulations for organic poultry. Living conditions under 205.239 do not specify indoor or outdoor stocking rates, but require maintaining year-round living conditions that accommodate the health and natural behavior of animals. All animals must have year-round access to the outdoors, shade, shelter exercise areas, fresh air, clean water, and direct sunlight suitable to the species, stage of life, and climate. Use of covered porches or runs is acceptable and soil contact is not required. option 2 is similar to existing animal welfare standards. Broilers must have stocking densities of no more than 3.18 kg of live weight per 929 cm 2 (7 lb per 1 ft 2 ). other requirements are similar across all poultry. Specifically, in indoor housing, birds must be able to move freely and engage in natural behaviors (turn around, flap wings, scratch, and dust bathe) and must have natural light. Scratch areas and dust baths must be provided, and houses must be equipped with 61 cm (24 in) wide by 46 cm (18 in) high exit doors. Ventilation must be sufficient to ensure less than 25 ppm ammonia.
Regarding outdoor access under option 2, broilers must have outdoor access by 4 wk of age provided that the outside temperature is above 50°F, and the outdoor areas must provide direct sunlight, although solid roofs are allowed.
The surface of the run can be concrete, but must have a well-maintained substrate of sawdust and wood chips; scratch areas and dust baths in soil or suitable substrate must be available. Broilers must have a minimum of 1,858 cm 2 (2 ft 2 ) per bird for a minimum of 5% of the total flock population. Mobile outdoor pen units must provide a minimum of 1,858 cm 2 (2 ft 2 ) per bird and be movable to provide vegetative cover at all times.
Option 3 modifies the indoor living conditions (205.239) under option 2 to provide more indoor space, increases minimum requirements for scratch areas and dust baths, increases the exit door area, modifies outdoor living conditions to eliminate solid roofs, specifies stocking rates, requires soil scratching areas, and requires year-round vegetative cover. Under option 3, maximum indoor stocking rates for broilers are 2.27 kg (5 lb) of live weight per 929 cm 2 (1 ft 2 ) Scratch areas and dust baths must be available for at least 30% of available floor space. Houses must be equipped with exit doors with a minimum of 1.8 m (6 ft) per 1,000 birds and a minimum height of 35 cm (14 in).
Regarding outdoor access under option 3, birds must have direct sun exposure, no solid roofs are permitted except for shade structures, and birds must have soil contact. The new outside stocking rates would require a maximum of 2.27 kg (5 lb) of live weight per 929 cm 2 (1 ft   2 ) of outdoor space, except for mobile pen units where the outdoor stocking rates of 1,858 cm 2 (2 ft 2 ) per bird have been proposed. In addition, 50% vegetative cover must be provided year-round.
The overall objective of the current paper is to provide an independent economic effect analysis of proposed regulatory changes. As with the previous analysis for laying hens in Vukina et al. [1] , the intention was for these results to help guide the decisions of NoSB when contemplating the adoption of any of the proposed regulatory proposals. As it appears at the time this paper was written, NoP does not anticipate addressing the NoSB proposals on animal welfare in the near future.
MATERIALS AND METHODS
The benefit-cost analysis approach used to evaluate the rule follows Vukina et al. [1] . This approach relies on measuring benefits and costs associated with the proposed project or policy and then determining if the benefits are larger than the costs (that is, if the benefit-to-cost ratio is greater than 1), in which case the proposal passes the test and could be potentially approved.
Benefits of Regulation
For both options 2 and 3, the nonmonetary benefits of the rule include fostering transparency of standards for living conditions for organic poultry and facilitating enforcement of animal welfare standards for organic poultry. Estimation of the monetary benefits of the regulatory options in the current study relies on the benefits transfer approach, which consists of a systematic review of the economics literature to determine if benefits estimates can be transferred from other similar studies and adjusted to reflect the regulatory proposals. The most important part of the proposed regulations for living conditions for organic poultry relates to reducing stocking densities, both indoors and outdoors; thus, studies addressing this particular aspect of animal welfare improvement are most relevant. The economics literature shows that consumers value improvements in perceived animal welfare, and the hypothetical willingness to pay for increased animal space could be quite substantial.
For the organic broilers industry segment, as shown herein, the representative organic broiler producers already satisfy the regulatory requirements related to stocking rates proposed in option 2; hence, the willingness to pay for the reduction in animal density to below 3.18 kg per 929 cm 2 (7 lb per 1 ft 2 ) has been already incorporated into the price of organic poultry. Therefore, no additional benefits are associated with option 2. In contrast, option 3 should generate additional benefits valued at a 30% increase in willingness to pay above current market prices. This estimate is obtained by taking the lower bounds of the obtained intervals of individuals' stated preferences for increased animal space found in the related literature as the upper bounds for our regulatory benefit estimates [3] .
Cost of Regulation
We turn now to the methodology for estimating the increased costs associated with the proposed regulations. As in Vukina et al. [1] , the employed methodology relies on the standard enterprise budgeting techniques [4] . In constructing the budgets, we focused primarily on the cost aspects because these are most relevant in analyzing the economic effects of various regulatory scenarios. The imputed values for total revenue were calculated based on the break-even price, which implicitly assumes the zero-profit condition [5] . The cost estimation methodology involved 2 steps: establish the baseline cost structure and the break-even price and then analyze whether any of the specific regulatory requirements in options 2 and 3 will have an effect on the established baseline cost structure.
All regulatory proposal items that could have an effect on the representative operation's baseline costs were quantified to obtain the new (postregulation) cost structure and the new break-even price. The comparison of the new (postregulation) and old (baseline) breakeven prices is finally expressed as a percentage increase in the break-even price relative to the baseline and represents the cost increase due to regulation.
To study the effects of proposed regulations on the cost of producing organic poultry, we focused our analysis on 2 representative sizes of operations: small and large flocks. In selecting the representative technology, the problem is that many production systems are used in organic production, particularly for small scale units. We decided to use pasture with pens, commercial breed, seasonal production of 4 batches per year, with the total placement of 1,250 birds/yr as a representative of the small-scale production unit and the two 4,645-m 2 (50,000 ft 2 ) houses with 50,000 commercial breed birds per flock and 6 flocks/yr as the representative large-scale production unit. In line with this approach, we developed structured interview guides [6] where the first group of questions focused on the basic cost structure of the enterprise and the second group of questions focused on the typical costs involved in complying with the proposed regulations. When conducting industry interviews, we employed a method consistent with the limitations on the number of establishments that may be contacted (fewer than 9) without requiring prior approval from the Office of Management and Budget. Under the Paperwork Reduction Act, Office of Management and Budget approval is required before collecting data from more than 9 entities under government-sponsored studies [7] .
Baseline Cost Estimation
The baseline scenarios reflect the average situations for the most frequently observed configurations of production space. The basic assumptions employed throughout are the same as for organic egg production stated in Vukina et al. [1] and can be summarized as
• simple linear (straight-line) depreciation of assets with zero salvage value; • annual opportunity cost of capital of 3%;
• homogenous labor hired at $13.25 per hour; • property tax rate of 0.8% of the value of the assets; • annual insurance costs of 0.5% of the value of the assets; and • price variability for inputs according to the size of the flock.
In addition to those assumptions, land prices were constructed based on average real estate values for farm land per acre in 2011 [8] . land prices were calculated as the average of the published land prices in the top 4 organic broiler-producing states (California, Iowa, oregon, and Pennsylvania). The average state-level prices were averaged again to obtain a land price of $4,800 per acre. The annual rental rate was obtained by multiplying the value of land with the 3% interest rate, resulting in annual rates of $140 per acre.
labor costs were estimated using data obtained on hourly wages for farming, fishing, and forestry occupations published by the Bureau of labor Statistics for states with high concentrations of organic egg and broiler production. We calculated an average hourly wage rate using wage rates from 8 states-California, Iowa, Massachusetts, Michigan, New York, North Carolina, Oregon, and Pennsylvania-resulting in an average hourly wage rate of $13.25. organic certification costs were calculated as the average of California Certified Organic Farmers and Iowa organic Certification Program posted fees for each organic production sales range category.
The baseline budgets for 2 representative size categories presented in the left panels of Tables  1 and 2 were prepared based on the approaches in the existing literature [9] [10] [11] [12] , personal communications with extensions specialists and industry leaders, and the authors' expert opinions and insights based on their research on the poultry industry. The budgeting analyses show that the baseline break-even organic price is $7.96/ kg ($3.617/lb) of live weight for a representative small organic broiler operation and $2.29/ kg ($1.04/lb) of live weight for a large organic broiler operation.
Regulatory Cost Estimation
Using the baseline enterprise budgets developed in the first step of the cost estimation methodological approach, in the second step, we analyzed the effect of the regulation on the baseline cost structure. Because the effects of the proposed changes vary by size of operation, we first determined the size categories to use for the analysis. We relied on the data on the number of certified organic egg producers and operations in 2011 obtained by the USDA, Agricultural Marketing Service survey of 36 USDA-accredited state and private organic certifiers (for details see [6] ). Corresponding to our baseline enterprise budget scenarios, we divided the organic broiler industry into 2 segments: a small producer producing fewer than 100,000 birds per year and a large producer producing more than 100,000 birds per year. In the case of broilers, it does not matter how one defines the small producer category, because for anywhere between 3,000 and 100,000 birds, the percentage share of this size category is essentially the same.
To obtain the distribution by the defined size categories, we used the same approach described in Vukina et al. [1] . First, we calculated the average producer's size for each certifying agency by dividing the number of birds produced by the number of producers that each individual certifying agency certified in 2011. Next, we calculated the percentage share of each certifying agency in the industry total and we mul- As shown in Table 3 , only 1% of production is produced by small producers, but they represent 68% of producers. In contrast, 99% of production is produced by large producers, but they represent only 32% of producers.
RESULTS AND DISCUSSION
The analysis of the proposed rules showed negligible effects of either regulatory option on small organic broiler producers and negligible effects of option 2 on large organic broiler producers. In these cases, based on results of industry interviews, organic broiler producers are already operating under conditions that satisfy the regulatory options. In contrast, option 3 will have multiple effects on the cost structure of a representative large-scale organic broiler producer through
• a one-time (fixed) cost associated with retrofitting the house to install more exit holes; • an increased requirement for more outdoor access, which would be reflected in the increased cost of land; and • increased mortality associated with a substantially increased outdoor area.
The most significant effects occur because of the requirements for outdoor space. The combined effect of all 3 effects on the cost structure for large producers is estimated to be rather small, at only a 2.25% increase in the breakeven price relative to the baseline scenario. We describe the derivation of this estimate herein.
Small Operations (Approximately 1,250 Birds per Year)
As the last 2 columns of Table 1 indicate, as far as indoor housing requirements are concerned, a typical small organic producer likely satisfies all of the regulatory option 2 requirements. The same is true for the outdoor access requirement. As a result, the percentage increase in the break-even organic price relative to the Among the assumptions were type of operation: small flock, commercial breed (Cornish-Cross); production configuration: pasture with pens; production cycle: seasonal production (spring, summer, and fall), 4 batches per year; birds placed each year: 1,250, equally spaced in 4 pens; grow-out period: 8 wk (56 d); mortality rate: 15% (derived from required industry surveys); dressed weight: 4.5 lb; feed consumption: 15 lb/bird; birds are marketed directly to customers, no labels. Break-even price per pound of live weight baseline is 0%. The identical result is obtained under the option 3 scenario. As far as indoor housing requirements are concerned, a typical small organic broiler producer should automatically satisfy all of the regulatory option 3 requirements described previously. The same is true for the outdoor access requirement. Consequently, the percentage increase in the breakeven organic price relative to the baseline is 0%. Because most small organic broiler operations would be able to reasonably accommodate the regulatory requirements under either scenario, they would not experience any increase in costs. Therefore, the estimated break-even organic price per pound is the same under either scenario, as shown in Table 4 , which summarizes the results for small organic broiler producers.
Large Operations (Approximately 50,000 Birds per Flock)
A typical large organic broiler operation is also likely to already satisfy all regulatory option 2 requirements (see the last 2 columns in Table 2 ). In particular, according to option 2, broilers are required to have no more than 3.18 kg of live weight per 929 cm 2 (7 lb per 1 ft 2 ) of indoor space. In a representative large operation used to estimate regulatory costs, 50,000 birds are housed in 4,645 m 2 (50,000 ft 2 ) of indoor space with 25,000 birds per 2,323 m 2 (25,000 ft 2 ) of house. An average 5% mortality rate and an average 2.04 kg (4.5 lb) of live weight results in 1.94 kg (4.275 lb) of live weight per 929 cm 2 (1 ft 2 ). Also, a representative house is equipped with enough exit doors of the correct size to satisfy the requirements. Next, because the typical house has dirt floors (with shavings), ample scratch areas and dust baths are available. Further, the ventilation is assumed to be able to reduce the ammonia concentration below 25 ppm. Finally, ample natural light is available in houses of this type. Regarding the outdoor space requirements, in a typical large organic broiler operation, the birds are allowed to go outside by 4 wk of age when outside temperatures are over [13] . 2 The number of producers for each size category was estimated by assigning all producers of each certifying agency to a size category based on the average production of operations under the certifying agency. 50°F and they are exposed to direct sunlight. Because option 2 requires that broilers must have 1,858 cm 2 of space per bird, for a minimum of 5% of the total flock population, this requirement is assumed to be automatically satisfied because 5% of 1.858 cm 2 (2 ft 2 ) is 93 cm 2 (0.1 ft 2 ), whereas the typical operation of this type has 186 cm 2 (0.2 ft 2 ) per bird. Next, because the surface of the typical operation is soil, scratch areas and dust bathing are available.
According to option 3, the indoor housing stocking rate for broilers requires no more than 2.27 kg (5 lb) of live weight per 929 cm 2 (1 ft 2 ) of indoor space, and the representative operation has 1.94 kg (4.275 lb) of live weight per 1 ft 2 , which satisfies the requirement. Next, because the typical house has dirt floors (with shavings), ample scratch areas and dust baths are available. Further, the ventilation is assumed to be able to reduce the ammonia concentration below 25 ppm. Also, ample natural light is available in houses of this type, so no improvements are required. However, when it comes to exit doors, the typical production unit will not satisfy the option 3 regulatory requirement of 1.8 m (6 ft) of exit doors per 1,000 birds. For a typical house, this requirement amounts to 7.62 m (25 ft) of doors per house, and the house has only 4.88 m (16 ft) of doors. This means that there is still another 2.74 m (9 ft) required per house, which translates into a requirement of 5 additional doors (2.74/0.61 m or 9/2 ft = 4.5 doors) per house, or 10 additional doors for the entire production unit. The one-time installation cost is estimated to be $120 per door plus 2 h of labor per door, which is valued at a price of $50/hour. Hence, the total cost of 10 additional doors is estimated at $2,200 and is reflected in the increased cost of equipment. The amortization (10 yr) plus the opportunity cost of capital (3%) associated with this fixed cost amounts to $180 per year plus the associated additional charges for insurance and property taxes, all of which have been added to the cost of regulatory option 3. No additional operating costs are associated with 10 additional exit doors. When it comes to outdoor access, the representative producer will not satisfy the outdoor stocking rate requirement of no more than 2.27 kg (5 lb) of live weight per 929 cm 2 (1 ft 2 ) of outdoor space. The currently available outdoor space amounts to 929 m 2 (10,000 ft 2 ), and given the average live broiler weight of 2.04 kg (4.5 lb), the new requirements would amount to an additional 3,253 m 2 (35,000 ft 2 ) of outdoor space. To satisfy this requirement, we assumed that the operator is in position to buy or lease an additional 1 acre of land and expand the outdoor access to satisfy this requirement. Using the price of land of $4,800 per acre and 3% discount rate, this amounts to an additional land rental cost of $144 per year. This amount has been added to the annual cost of land. However, it is widely believed that the increased outdoor space requirement will increase the mortality throughout the production cycle because larger outdoor areas will become more difficult to defend from predators and diseases. In our calculation, this is reflected in an increase in mortality rate, from 5 to 8%, calculated from research reports on range production [13, 14] and the corresponding effect on the reduced feed consumption and the available pounds of live weight that can be sold. All other outdoor access requirements for option 3 are automatically satisfied.
The summary of the cost of regulation estimation results for large broiler producers is presented in Table 5 . Large organic broiler producers currently operate under indoor and outdoor husbandry practices that satisfy option 2; therefore, we estimated no cost increases due to this proposed regulation. Under option 3, however, large organic broiler operations would need to make several changes to production operations to comply with the indoor stocking rates and outdoor access requirements. The combined effect of all adjustments needed to satisfy the regulatory requirements amounts to a 2.25% increase in the break-even price relative to the baseline cost scenario.
Estimated Total Industry Costs
Using the per-farm estimated regulatory costs above and the estimates of production volumes and actual prices, we calculated the total estimated industry costs due to option 3 and contrasted these numbers with the industry total revenue. Table 6 shows that the estimated total organic broiler industry cost under option 3 is $2.4 million. This cost represents a negligible 0.1% of total industry revenue.
Note that the results are based on the assumption that a representative producer represents the industry structure adequately. To the extent that the organic broiler industry is fairly homogenous with respect to its cost structure within each size category, the representative producer approach is appropriate. However, if the industry is technologically heterogeneous, then the representative producer approach is not going to capture all specific nuances and idiosyncrasies of different production processes, and a complete industry survey would be required.
All cost-shift scenarios are based on the intermediate length of the run (5-yr horizon), where changes in variable cost through inputs and output adjustments are possible together with some changes in fixed cost through smaller adjustments in land, buildings, and equipment. The potential entry and exit of firms that would be caused by regulation are unlikely and hence not considered in the current analysis.
CONCLUSIONS AND APPLICATIONS
1. Under option 2, the regulatory costs are estimated to be zero because most producers are already in compliance with the requirements. In addition, the anticipated benefits are also estimated to be zero because current market prices already reflect consumers' willingness to pay for existing perceived animal welfare conditions. However, some nonmonetary benefits may be realized because of the transparency in the marketplace and enhanced ability to enforce animal welfare standards. 2. Under option 3, before market adjustments, the regulatory burden is estimated to be zero for small broiler operations and less than $0.01/kg ($0.02/lb) for large broiler operations. Assuming 2 Total estimated ready-to-cook organic chicken based on organic broiler numbers from USDA, National Agricultural Statistics Service [16] a maximum estimated benefit of 30% for option 3 due to improved perceived animal welfare conditions and applying this percentage to the average price per pound for broilers of $5.17/kg ($2.35/lb) results in estimated benefits per pound of $1.54/kg ($0.70/lb). Therefore, the proposed option easily passes the benefitto-cost ratio test and could potentially be adopted. 3. Finally, in conducting data collection and analyses for the regulatory options, we identified several concerns regarding the feasibility of complying with the requirements under option 3 for organic broiler production. Specific concerns identified by organic broiler industry participants and other experts were two-fold. First, the number and size of exit doors appears to be excessive because their installation could sometimes jeopardize the physical integrity of the housing structure, rendering it unusable for continued production. Second, the proposed regulation for increased outdoor space appears to be excessive because broilers tend to concentrate around the sources of feed and are unlikely to venture very far away from the chicken house; hence, significant areas of added space could be left unused.
